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INTRODUCTION
Nowadays considerations in prescribing antibiotics become more and more important, taking in mind the idea to better cure the patient and to preserve the activity of available antibiotics [6, 7, 9, 11, 13, 21] . In surgery antibiotics are used both as antibiotic therapy of infection and antibiotic prophylaxis (of the surgical site infections). Antibiotic stewardship in a surgical clinic has several elements, related to the instituted antibiotic policies and to the adherence of surgical personnel [1, 4, 14, 18, 19] .
The objective of the present work was to study the adherence of personnel of the Surgery clinic to antibiotic policies.
MATERIALS AND METHODS:
-Setting. Medical Institute -Ministry of the Interior is a 350-multiprofile national hospital. Surgery clinic has 50 beds and consists of 3 departments: Abdominal surgery, Thoracic surgery and Septic surgery. During the study period the rate of surgical site infections was between 2.5 % and 3.6 %.
-Antimicrobial resistance surveillance. The surveillance of antibiotic resistance is one of the main tasks of the Clinical Microbiology laboratory. It was based on in vitro susceptibility testing of important clinical pathogens by disc diffusion method according to the CLSI, USA -guidelines, 2007.
-Antibiotic consumption. Antibiotic consumption was measured by WHO/ECDC recommended method in DDD/100 bed-day: ABC calc (D. Monnet).
-Audit of antibiotic prescriptions. The audit of antibiotic prescription is one of the most recommended tools in controlling antibiotic policies (ESGAP, ESCMID). Two different forms to be filled in by clinicians were developed: for Antibiotic therapy-and for Antibiotic prophylaxis in Surgery (SAP).
-Inquiry. Two anonymous inquiries were used to study: -the attitudes towards antibiotics and antibiotic resistance and -the instituted antibiotic policies (multiple choice answers -questions were used).
RESULTS

Antimicrobial
Resistance surveillance in this work covered the last four years (2006) (2007) (2008) (2009) and focused on the three top-alert microorganisms of clinical significance in surgery: Staphylococcus aureus, methicillin -resistant (MRSA); microorganisms of the family Enterobacteriaceae -multiple-drug resistant, especially the producers of extended spectrum beta-lactamases (ESBL); multiple-drug resistant (MDR) Pseudomonas aeruginosa. Figures 1 -3 Legend: SXT, co-trimoxazole; IMP, imipenem; Llincosamides; S-streptogramins Table 1 . shows that the total antibiotic usage in the Surgery clinic fluctuated from 47.9 to 61.9 DDD/100 bed-day. The most commonly used antibiotics were the cephalosporins of first generation, followed by imidazoles: this corresponds to the spectrum of clinic [26] .
In an attempt to study the personnel' attitude and adherence to the antibiotic policies, we performed several 3-month audits of antibiotic prescriptions. The audit 2003 showed a usage of different antibiotics of wide spectrum, and especially of the cephalosporins of III and IV generation, which are not among the accepted recommendations (and should be reserved for the therapy of infection, when appropriate).
After the audit, a literature search was performed and several world-wide accepted guidelines were reviewed [2, 3, This inquiry revealed that the personnel of the Surgery clinic is well informed about antimicrobial resistance -related issues.
DISCUSSION
The results of Antimicrobial Resistance Surveillance (Fig. 1-3) identified the problem about antibiotic resistant microorganisms at the Surgery clinic during the last four years as: MRSA (between 10 % and 36 %), ESBL-producing Enterobacteriaceae (between 14 % and 23 %) and MDR P. aeruginosa (30 % to 47 %). These rates of resistance correspond to the national level [12 ] and are quite embarrassing, posing problems in therapy of infections.
Antibiotic consumption is another tool in assessing antibiotic policies. It was shown ( Table 1 ) that the total antibiotic usage in the Surgery clinic was from 47.9 to 61.9 DDD/100 bed-day, which, although comparable with similar clinic in the similar geographical/socio-economical area, should be assessed as high. The higher usage of cephalosporins of first generation and imidazoles is related to their usage in therapy and prophylaxis of infections.
The first audit of antibiotic prescriptions, undertaken in 2003, has revealed usage of different antibiotics of wide spectrum, and especially of the cephalosporins of III and IV generation, which are not among the accepted recommendations (and should be perceived for the therapy of infection, when appropriate). On the contrary, the next four audits (Table 2) have clearly demonstrated the complete adherence to the institutionally accepted guidelines. For comparison, in other studies, the rate of inappropriate antibiotic usage in surgery was higher (Hacettepe UH, Turkey, 1994 -28 %; LDS hospital, Salt Lake City, UT, 1985-1986 -60 %/ 42 % (timing of prophylaxis); 27-54 % incorrect timing in 2651 patients from 44 hospitals in New York State, USA, 1995; 84 % to 90.5 % of 440 patients in Naples, Italy, 1996, received non-standard antibiotics; in Cornell University, NY, USA, 1998, 156 patients (74 %) of the studied 211, have received inappropriate regimen (excessive duration, incorrect timing, incorrect spectrum or premature switch from I.V. to P.O.; 17 different antibiotics were used for prophylaxis and 21 for therapy ) [8 ] . In their study van Kasteren et al, 2003 [25 ] found a concordance with accepted policies in Dutch Orthopedic departments 43 % for the dosing interval and 50 % for timing, while the compliance with antibiotic choice, duration and dose was respectively 92 %, 82 % and 89 %. In several more recent articles the authors had similar findings [10, 16, 17, 19, 24 ] : e.g. Miliani et al [17 ] in 2009 revealed non-compliance with recommendations generally with the duration of antibiotic regimen (65 %). Most of authors explained non-adherence is due to the fact, that doctors were not aware about the current policies (not informed, not distributed, too many variants etc). In our institute we consider the adherence of surgical personnel is related most probably to the co-authorship in preparing guidelines and the comprehensive discussion before the acceptance.
Although experts recommend interventions as main measures in improving antibiotic policies, we should say, that in our experience we do not achieved all tasks: we wanted to study the reasons for antibiotic choice, but only a few surgeons have filled in this part of the questionnaire: the commonest answers were: because the particular antibiotic was bactericidal, with high therapeutic wideness, of broad spectrum, non-expensive, available in the hospital pharmacy. Also, some of the forms were filled in formally, without the exact timing or dosing regimen, and were not appropriate for evaluation.
CONCLUSIONS
This study showed several important characteristics of the usage of antibiotics in a Surgery clinic.
The problem antibiotic resistant organisms during the period 2006-2009 were MRSA, ESBL-producing Enterobacteriaceae and multiple-drug -resistant P. aeruginosa, their rate corresponded to the national surveillance rate.
The Antibiotic consumption in the clinic was from 48 to 62 DDD/100 bed-day, which should be evaluated as middle to high. Cephalosporins of first generation were the most applied antibiotics (antibiotic prophylaxis, therapy of staphylococcal infections).
The current antibiotic policy was instituted after a wide discussion in 2003. Four 3-month Antibiotic audits were performed thereafter to control the practice and evaluate the adherence: they revealed a substantial improvement in antibiotic prescribing: cefazolin ± metronidazole were the commonest regimens in abdominal and septic surgery, cephalosporins of higher generation were avoided. Two drawbacks were emphasized: sometimes a higher duration of prophylaxis; the timing in antibiotic application was not recorded in some questionnaires.
One important achievement was the compliance of the surgical personnel with the institutional antibiotic policies, which should be attributed to the co-authorship in guidelines. The positive attitude towards the rational prescription of antibiotics and considerable knowledge on antimicrobial resistance were demonstrated in the two inquiries. In comparison with other studies, the adherence of our personnel to the antibiotic policies in place was higher.
